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Ihe  Future  of  Statistics  as  a  Discipline 


Ralph  A.  Bradley* 

I  would  not  be  here  tonight  exc^t  for  the  influence  of  one 
man.  Professor  Qneritus  George  L.  Bdgett  of  Queen's  Uiiversity^ 
Cancida.  EOr  maiv  years  he  vas  the  only  teacher  of  statistics  at 
his  institution  and  he  encouraged  a  reniarkable  nunber  of  under¬ 
graduate  nathematics  students  to  pursue  advanced  study  of  sta- 
\  tistics.  I  was  one  of  them.  It  was  appropriate  that  he  vras  elected 

a  Fellow  of  this  Association  some  yeauns  ago  in  recognition  of  his 
teaching. 

I  m  here  tonight  also  because  of  the  example,  enoouragenent 
and  support  of  mai^  friends  in  statistics  as  well  as  that  of  my 
wife  and  family.  I  would  lite  to  eaqgrosa  my  gratitude  for  the  in¬ 
spiration  of  adl,  particularly  W.  G.  Ocxhran,  Haurold  Hotelling, 
Gertrude  Cox,  P.  L.  Hsu,  Boyd  Harshbarger,  H.  O.  Hartley  and  S.  S. 
Wilks,  not  adl  of  ytxn  were  my  former  teaxdiers.  Ohe  1981  Wilks 
Nemoriad  Nedad  has  been  aMarded  to  HollKrock  working  here  tonight. 
Professor  Oochram  was  a  model  for  many  of  us  of  a  distingui^ied 
statistician  able  to  bring  the  tools  of  mathematics  to  bear  on 
real  problems  of  a^iplied  statistics.  A  special  session  in  his 
memory  will  be  held  at  this  meeting. 


*Ralph  A.  Bradley  is  the  Robert  O.  Lawton  Distinguished 
Professor  of  Statistics,  Florida  State  Uhiversity,  lliallahasaee, 
FL  32306.  This  article  is  the  text  of  his  Presidential  Address 
delivered  at  the  14l8t  Annuad  Meeting  of  the  Aaerican  Statistical 
Association,  August  11,  1981  in  Detroit. 
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Presidential  Addresses  hanre  changed  throix^  the  years  fran 
technicad  presentations  to  discourses  on  selected  aspects  of  our 
discipline  and  ^tesociation,  perhaps  to  the  relief  of  many 
menbers  of  the  audience.  I  have  heeund  nearly  thirty  of  then 
and  I  reread  some  in  prq>arati<xi  for  this  evening.  The  rereading 
may  hatve  been  a  mistake,  leading  to  the  impression  that  one  can 
only  reassemble  a  subset  of  a  finite  set  of  ideas  into  a  new 
conbination.  Nevertheless,  it  is  apparent  that  there  is  a  re¬ 
surgent  undercurrent  of  concern  for  the  fractionation  of 
statistics  into  specialized  disciplines,  for  widening  geps 
among  them,  euid,  after  142  successful  years  for  the  American 
Statistical  Association,  even  for  the  identity  of  the  discipline 
itself.  Ify  presentation  centers  on  the  preservation  of  the 
integri^  of  the  discipline  and  future  actions  and  activities 
that  will  permit  us,  individuedly  as  statisticians  and  col¬ 
lectively  as  the  American  Statistical  Association,  to  continue 
to  serve  society. 

smnsncs  as  a  disoplinb 
Much  has  be«i  written  about  statistics  as  a  discipline,  a 
science,  and  a  profession  —  Good  examples  are  the  articles  by 
Leslie  Kish  (1978)  and  H.  0.  Hartley  (1980).  All  of  us  here 
would  agree  with  these  descriptions,  but  we  would  begin  to  dis¬ 
agree  on  elaborations,  thus  showing  diversity  of  interest  that 
can  be  both  bmieficial  and  divisive.  Statistics  has  been  called 
a  mathematical  science  by  some  and  an  applied  science  by  others. 


\/ 

If  statistics  is  a  mathematical  science,  it  stands  alone  as  the  one 
that  postulates  models  for  natural  phovnena  that  must  be  subject 
to  observation,  verification,  and  refinement,  the  very  process 
of  scientific  method.  If  statistics  is  an  applied  science,  it 
differs  from  other  applied  sciences  that  utilize  the  theoretical 
discoveries  of  science  in  the  production  of  netr  products  that 
serve  man.  Statistics  as  an  spplied  science  is  applied  in  the 
service  of  science  itself;  it  serves  as  a  tool  in  other  scien¬ 
tific  investigations.  1  believe  that  it  is  this  role  of. sta¬ 
tistics  that  attracts  and  generates  the  dedication  of  its  practi¬ 
tioners.  ' 

Vfe  see  our  discipline  a  little  differently,  d^nding 
on  our  talents,  training  and  circumstances,  ^rgaret  Martin 
(1981)  looks  at  statistics  as  product  rather  than  method  and 
sees  statistics  as 

...  Ihe  process  of  producing  and  summarizing  large 
data  sets  for  the  use  of  others,  the  principal 
functions  common  to  large  government  sta¬ 
tistics  bureaus  ...  it  enocmpasses  not  only 
statistical  methodology  as  a  tool,  but  the 
whole  gamut  of  activities  that  must  be  per¬ 
formed  ...  planning,  collecting,  analyzing,  and 
disseminating  data.  Ihe  practice  of  many  of 
these  functions  is  not  based  primarily  on  sta¬ 
tistical  science  or  methodology  but  is  an  art, 
based  on  a  mixture  of  intuition,  experience, 
and  judgment  as  well  as  scientific  evidence 
or  procedures. 

Kish  (1978)  ocntrasted  statistics  with  other  sciences; 

Statistics  is  a  peculiar  kind  cf  enterprise  of 
contradictory  character  because  it  is  at  the 
sane  time  so  special  and  so  general.  Statistics 
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exists  orly  at  the  interface  of  chance  and 
enpirical  data.  ...  The  data  of  other  sci¬ 
entists  cones  chiefly  frcn  their  own  disci¬ 
plines.  ...  In  stark  contrast,  statisti¬ 
cians  have  no  field  of  their  own  from  which 
to  harvest  their  data.  ...  Because  ue  have 
no  field  of  data  of  our  own  we  cannot  work 
without  others,  but  they  also  cannot  do  with¬ 
out  us  —  or  not  very  well,  or  for  very  long. 

Haukl^  (1980)  discussed  the  recognition  of  moertainty  in  modem 

scimce  and  said: 

Statistics  is  part  of  this  modem  scientific 
outlook  of  uncertain^.  Its  theory  can  be 
approtariately  describe  as  "the  mathematics 
of  uncertainty."  The  deterministic  world 
law  from  which  all  phenomena  can  be  exactly 
predicted  is  abandoned. 

Kish  saw  also  the  philosophical  side  of  the  discipline: 

In  all  her  (his)  endeavors  the  statistician 
camiDt  avoid  the  basic  philosophical  problem 
of  empirical  science:  to  make  inferenoes 
from  limited  sets  of  enpirical  data  to  large 
finite  populations  and  to  infinite  siper- 
populations  of  random  variables  induced  by 
causal  systems.  ...  A  closer  link  between 
the  disciplines  of  statistics  and  the  philo¬ 
sophy  of  science,  at  least  in  joint  seminars, 
would  be  stimulating  to  both. 

P.  C.  Mahalanobis  (1965)  viewed  statistics  as  a  )q^  technology 
in  national  development. 

How  do  non-statisticians  view  statistics  as  a  discipline? 

Can  the  answer  be  not  at  all  or  almost  that?  The  July  4,  1980 
issue  of  Saitnot,  a  centennial  issue*,  contains  articles  ranging 
from  Present  and  Future  Frontiers  of  the  Sciences  to  the  Inter¬ 
action  of  Science  and  Technology  with  Societal  nrablems.  Sta¬ 
tistics  is  not  mentioned  anywhere  as  a  discipline. 

There  is  an  article  in  the  centennial  issue  by  Hugh  J. 

Miser  (1980)  on  operationB  research  and  systms  analysis  in 


*Soi»no0t  >k>luns  209,  Number  4452,  July  4,  1980 
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«Aiich  he  notes  that  a  ooniirehensive  study  of  an  air  quality 

j 

issue  could  demand  not  only  research  analysts  and  meteocolcgists  ; 

but  also  demographers,  eoononists,  statisticians,  and  others. 

< 

Saunders  Maclane  (1980)  writes  cn  the  present  and  future  fron¬ 
tiers  of  Mathematics,  but  neither  probability  nor  nathematiced 
statistics  is  mentioned.  Herbert  A.  Simon  (1980)  stresses 
the  importance  of  good  data  collection  methods  and  good  data, 
gives  L.  J.  Savage  credit  by  reference  but  not  by  name  for  the 
concq^  of  sit>jective  expected  utility,  and  devotes  some 
space  to  game  theory.  One  may  infer  that  he  gives  social  sci¬ 
entists  credit  for  improved  data  collection.  Articles  cn  engi¬ 
neering,  Industrial  research,  focd  and  nutrition,  demogrc^iiy, 
energy,  environment,  and  information  resources  mention  ccmputing, 
make  no  real  references  to  statistics,  but  present  data  and  refer 
to  costs  and  benefits,  assessment  of  risdcs,  and  threshold  limits 

i 

of  boxicity. 

I 

Statistics  is  more  involved  in  science  than  the  centennial  j 

issue  of  Seigno*  suggests.  Ihe  American  Statistical  Association 
has  formed  advisory  oonnittees  requests  frcro  various  ^ 

i 

agencies  of  the  federal  govemnent:  the  Oensus  Advisory  0cm- 
mittee,  the  Ad  Hoc  Ocninittee  cn  Ehergy  Statistics,  the  Ad  Hoc 
Ccmmittee  on  Nuclear  Hegulatory  Research,  and  the  Ocmmittee 
on  Statistics  and  the  Qivironnent*.  One  of  ty  first  actions 
as  President  was  to  appoint,  on  the  request  of  the  Bureau  of 

the  Oensus,  a  second  committee  led  by  Margaret  Martin  to  ad-  \ 

I 

vise  the  Bureau  on  tectmical  aspects  of  the  estimation  and  ) 

distribution  of  the  underoount  in  the  1980  census.  1 


*Fbr  1981  caranittee  menber^ips,  see  Amtat  Vaua,  Number  72, 
February,  1981. 
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Other  oannittees  of  the  ASA  (asaociated  %d.th  govemnent  sta¬ 
tistics)  contribute  also;  they  are  oonoexned  with  law  and  justice 
statistics,  statistical  standards,  policies  on  federal  statistical 
positions,  stnail  area  statistics,  privacy  and  oonfidentudlt^, 
and  problems  of  incorrect  polls  and  abuses  of  polls.  Philip  Handler, 
President  of  the  National  Acader^  of  Sciences,  has  reocnnended 
the  establishment  of  an  Office  of  Science  headed  by  a  Chief  Sci¬ 
entist  in  the  Owiromental  t^nstection  Agency  and  I  have  endorsed 
his  reocnmendation.  He  stated  that  the  Chief  Scientist  should 
have  outstanding  abilities  in  statistics,  data  management,  quality 
eissessment,  scientific  measurement,  evaluation  and  usage.  Mem¬ 
bers  of  the  ASA  represent  our  Association  in  many  other  organi¬ 
zations  and  on  their  oannittees.  Our  members  individually  sup¬ 
port  our  discipline  in  science  in  diverse  ways.  It  is  a  major 
strength  of  statistics  that  it  is  represented  with  dedication 
and  even  evangelical  zeal. 

tiiat  then  is  vrong  with  statistics  and  what  should  we  do 
for  its  future? 

Ihe  contributions  of  statisticians  to  science,  in  con¬ 
trast  with  the  philosophy  of  science,  are  secondary  ones.  WS 
act  as  collaborators  in  the  scientific  enterprise.  Hopefully, 
our  role  is  a  collegial  one  and  we  can  contribute  to  investi¬ 
gations,  usually  conceived  by  others,  fran  their  planning  stages 
to  their  definitive  conclusions.  Are  we  too  willing  to  attempt 
salvage  operations  late  in  a  project?  Hew  often  is  data 
analysis  a  salvage  effort?  Are  we  too  servile?  Let  us  be 
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scieitists  and  not  shoeclerks,  as  urged  by  Irwin  D.  J.  Gross  (1974). 

Does  statistics  as  a  discipline  and  do  statisticians  as  indivi¬ 
duals  receive  e^pprcpriate  credit  for  their  contributions?  Sev¬ 
eral  years  ago  a  brochure  on  statistical  consulting,  stating  ab¬ 
stractly  the  esqiectaticxis  of  both  the  oonsultee  and  the  consul¬ 
tant,  MBS  developed  by  the  Statistical  Consulting  Center  of  the 
Florida  State  Uiiversity.  I  preposed  the  title.  Consulting 
Etiquette,  which  mbs  not  used.  Such  a  brochure,  setting  forth 
abstractly  policies  on  use  of  data,  confidentialily,  adcnowledg- 
ments,  authorships#  and  related  matters,  can  be  most  helpful  in 
{amvlding  a  basis  for  easier  decisions  in  ^mcial  oases.  My  first 
reoennendation  is  that 

(i)  ThM  Amrican  Statistical  Aaaoeiation  dsaalop  a  bro~ 
ohurs  an  jpotieiss  and  proeadursa  in  atatiatiecH  oanauLting  in 
aaroiea  to  tha  diaeifiina, 

f 

Requited  courses  in  statistics  are  among  the  most  feared  | 

by  graduate  students  from  other  disciplines.  Yet,  after  successful 

I 

completion  of  such  courses  and  appointment  to  professional  posi¬ 
tions,  a  surprising  nunber  of  these  individuals  confidently 
act  not  only  as  their  own  statisticiws  but  as  consultants  and 
teachers  of  statistics  to  others.  In  a  way  visible  to  the 
public#  we  see  non-statisticians  discussing  conclusions  from 
invalid  polls  or  performing  as  statistical  experts  in  courts  of 

t 

law.  Ihe  phenenenon  seems  peculiar  to  statistics  —  it  seldom  1 

happens#  for  example,  in  mathematics.  It  is  a  phenomenon  that  | 

can  discredit  statisticians.  It  is  a  phencroenon  that  leads  seme 
to  see  a  need  for  a  Oode  of  Conduct  for  Statisticians,  a  step 

towards  a  licensing  procedure.  H.  0.  Bartley  in  his  address  saidt 

■ 
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He  must  cxxivinoe  ooUeeigues  in  other  areas 
that  they  would  be  wasting  their  time  dabbling 
in  statistics  in  an  in^t  do-it-yourself 
extravaganza. 

And  oonvinoe  them  we  shall.  Ebr  we 
shall  not  idly  lock  on  while  our  profes¬ 
sional  identity  is  being  destroyed  ... 

Let  me  prooeed  to  seme  of  the  means  to  the  retention  and 
enhancement  of  our  professional  identity.  It  is  ny  belief 
that  the  future  of  statistics  as  a  discipline  depends  not  on 
regulation  but  on  how  we  as  statisticians  plan  for  and  perform 
in  the  future.  Our  future  dependtei  on  the  recruitment  and  train¬ 
ing  of  talented  young  peqple,  the  quality  and  relevancy  of  our 
research^  our  unity  as  a  profession,  and  our  respect  for  each 
other  anid  diverse  specializations.  It  depends  greatly  on  the 
leadership  and  representation  of  the  American  Statistical  Asso¬ 
ciation.  I  consider  these  topics  briefly  in  turn,  make  scrae  rec-  ; 

onnendations,  and  challenge  you  to  find  solutions  to  other  issues  | 

raised. 

f 

■< 

REOVUMSir  DfEO  THE  DISCIPIJNB 
Ihe  long-run  future  of  ary  discipline  depends  on  its 
ability  to  attract  and  train  the  very  best  young  people.  The  ■ 

demand  for  statisticians  rrnnains  strong  in  industry,  government 
and  education.  Graduate  enroUments  in  departments  of  sta- 
tistics  have  decreaecad  in  the  last  several  years,  particularly 
of  U.S.  students  and  at  poBt-aa8tar*8  level.  The  future  ] 

i 

shortage  of  doctorates  in  statist.^cB  is  only  beginning  to  be 
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apparent  because  of  the  sever2d  years*  lag  inherent  in  the  system. 
Ihe  shortage  seems  likely  to  reach  a  critical  level  in  the  very 
near  future.  Ihe  imbalance  between  demani  and  supply  results 
frcm  several  simultaneous  adverse  circumstances  and  frcm  ocmtinuing 
lack  of  £Q3preciation  of  tiie  challenges  of  the  discipline. 

There  is  general  pii)lic  disenchantment  with  science.  Ihilip 

Handler  (1980)  conaented: 

Some  of  our  brightest  young  people  now  be¬ 
lieve  that  the  unanticipated  consequences 
of  technology  have  oLready  injected  the 
seeds  of  inevitable  disauster  into  htnem 
affairs.  They  lock  euskanoe  upon  the  intro¬ 
duction  of  aiv  new  technology  and  are  fearful, 
therefore,  of  further  scientific  advance. 

Frederick  Mosteller  (1981)  notes  that  a  well-educated  public  is 

needed  for  support  of  the  sciences  euid  is  concerned: 

In  the  united  States  we  have  seen  an  erosion 
in  education  in  science  and  mathematics 
both  in  amount  and  quality.  The  citizen 
has  beocine  less  well  informed,  cus  we  know 
frcm  the  many  studies  of  the  National 
tesesament  of  Bducatic»i  Progress. 

There  are  public  misconceptions  of  science  edso.  Handler 
discussed  risk  assessment  in  relation  to  energy  policy  and 
noted  that  the  penalties  of  serious  energy  shortage  are  far 
greater  than  those  associated  with  any  available  energy  tech¬ 
nology.  The  data  of  Table  1  frcm  Niles  Howard  and  Susan  Antilla 
(1979)  show  activities  ordered  by  resultant  deaths  with  rankings 
of  these  activities  on  the  basis  of  perceptions  of  risks  of  three 
population  groups,  the  league  of  Women  \k>ters,  college  students, 
and  business  and  professional  club  members,  pero^tions  appar¬ 
ently  influenced  by  biases  of  the  media  and  peer-qroup  emotional 
react  icxis*. 


*\^ues  of  the  Spearman  rank  correlation  coefficient  for 
the  rankings  of  the  three  groups  respectively  in  ocmparison 
with  the  list  order  are  0.527,  0.305  and  0.643.  The  coeffi¬ 
cient  of  oonoordanoe  for  the  rankings  of  the  groups  is  0.870. 
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1.  Activities  Ocdered  by  Associated  Deaths  and  Group 
Rankings  of  Perceived  Risks 


Activity  and  Deaths 

per  Year  (Bat'd) 

Group  Remkings  of  Perceived  Risics* 

I  II  III 

1.  Shcdcing  (150,000) 

4 

3 

4 

2.  Alcoholic  beverages  (100,000) 

6 

7 

5 

3.  Motor  V^icles  (50,000) 

2 

5 

3 

4.  Handguns  (17,000) 

3 

2 

1 

5.  Electric  power  (14,000) 

18 

19 

19 

6.  Motorcycles  (3,000) 

5 

6 

2 

7.  Swimming  (3,000) 

19 

30 

17 

8.  Surgery  (2,800) 

10 

11 

9 

9.  X-rays  (2,300) 

22 

17 

24 

10.  Railroads  (1,950) 

24 

23 

20 

11.  General  (private)  aviation  (1,300) 

7 

15 

11 

12.  Large  construction  (1,000) 

12 

14 

13 

13.  Bicycles  (1,000) 

16 

24 

14 

14.  Hunting  (800) 

13 

18 

10 

15.  Home  affiances  (200) 

29 

27 

27 

16.  Fire  fighting  (195) 

11 

10 

6 

17.  Police  work  (160) 

8 

8 

7 

18.  Oontraoeptives  (150) 

20 

9 

22 

19.  Ccnnercial  aviatixxi  (130) 

17 

16 

18 

20.  Nuclear  power  (100) 

1 

1 

8 

21.  Mountain  climbing  (30) 

15 

22 

12 

22.  Power  mowers  (24) 

27 

?8 

25 

23.  High  school  and  college  football  (23) 

23 

2»; 

21 

24.  Skiing  (18) 

21 

25 

16 

25.  Vaccinations  (10) 

30 

29 

29 

26.  Food  coloring 

26 

20 

30 

27.  Food  preservatives 

25 

12 

28 

28.  Pesticides 

9 

4 

15 

29.  Prescription  antibiotics 

28 

21 

26 

30.  Spcay  cans 

14 

13 

23 

*1he  groups  are  I  -  League  of  Manen  voters,  II  -  College  Students, 
III  -  Business  and  Professional  CLds  nenbers. 
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Career  plams  of  students  entering  college  are  affected 
by  public  attitudes  towards  science  and  natbentatics.  Ihere 
has  been  a  marked  decline  in  students  entering  the  mathema¬ 
tical  sciences  and  increased  ccn^tition  for  the  mathemati¬ 
cally  talented,  most  notably  from  caiqputing  science  and  busi¬ 
ness.  In  the  Fifties,  when  enploynent  cpportunities  in  mathe¬ 
matics  were  limited,  some  of  the  best  students  turned  to 
statistics;  in  the  Seventies,  vben  limited  opportunities 
prevailed  cigain,  students  have  turned  to  oonputing  science 
with  its  high  demand  and  rewards.  Ihe  situation  is  indi¬ 
cated  by  data  on  freshman  plans  as  reported  by  Gail  S.  Young  (1980) 
and  on  NSP  grebuate  fellowships.  Table  2a  shows  the  ten-year  de¬ 
crease  in  percentages  of  freshmen  planning  to  study  mathematics 
and  statistics  in  ocxitrast  with  other  fields,  while  Ibble  2b 
shows  career  plans  in  percentages  for  freshmen.  Ihe  marked 
decline  in  NSF  graduate  fellowships  awarded  in  probability 
and  statistics  in  recent  years  is  shown  in  TSbIe  2c. 


2.  Freshman  Study  Plans  and  tGF  Fellowship  Awards 

2a.  Seme  Probable  Fields  of  Study,  by  %  of  Frestman 
Planning  Ihat  Field 


Field 

1969 

Women 

1979 

1969 

Men 

1979 

Biological  Science 

2.7 

3.9 

3.8 

4.3 

Business 

12.5 

23.1 

19.1 

25.1 

Bducatlofi 

19.2 

12.5 

4.8 

3.6 

Engineering 

0.4 

2.5 

18.0 

19.2 

Physical  Science 

1.0 

1.8 

3.6 

3.9 

Conputer  Science 

— 

1.4 

~ 

2.1 

Math./Stat. 

3.8 

0.6 

3.3 

0.7 

r 
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2b. 


Career  Plans  for  Entering  E^estinenr  Eall  1969  and 
1979,  by  Percentage 


Career 


Wonten 


Men 


1969 

1979 

1969 

1979 

College  teacher 

0.8 

0.2 

1.3 

0.3 

Canputer  science 

— 

3.3 

— 

4.7 

HomeneJcer  (full-time) 

— 

0.4 

— 

0.0 

Research  Scientist 

1.4 

1.3 

3.3 

2.4 

Statisticicin 

— 

0.1 

— 

0.1 

Teacher  (elementary) 

19.3 

7.0 

1.0 

0.5 

Teacher  (secondary) 

17.2 

3.0 

9.9 

2.1 

2c.  NSF  Graduate  Fellowship  Awards  in  the  Matheniatical 
Sci«x:es* 


Specialization  1976  1978  1980 


Ocnputer  Science 
Analysis 

Alg^ra,  Ninber  Theory 

;^>pLications 

Topology 

Geanetry 

Operations  Research 
logic,  Fbundations 
Statistics,  Probability 
Unspecified 


12  12 
13  7  ( 

2  7  i 
11  11  i 

4  2  < 
2  1  : 
2  2  : 

3  1  ] 
7  6  ] 
1  2  ( 


Tbtals  57  51  46 

*Source:  CBNS  N«uelett«v,  15,  35,  1980. 

Career  opportunities  in  nodem  statistics  are  not  well 
understood  either  by  the  public  or  prospective  students. 
Statistics  is  seen  as  a  dreary  and  drab  occupation  iiwolved 


•*.  Wi%". 
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with  data  tabulation;  its  role  in  research  in  science  euxi 
social  policy  is  not  recognized.  Statistics  is  newsworthy 
when  it  is  in  trouble  —  poor  election  prediction  or  peroeived 
underoount  of  minorities  in  a  census.  The  first  course  in 
statistics  is  often  dull  euid  badly  taught.  Britain  leads 
in  the  introduction  of  statistics  sni  probabilii^  in  seccxid- 
ary  education  and  has  a  new  journal,  Teaohing  Statietiee , 
for  teachers  of  statistics  in  the  schools.  Vfe  lag  behind, 
although  serious  efforts  are  being  nede  by  our  ASA-MCTM* 

Joint  Gonmittee  on  the  Curriculum  in  Statistics  and  Proba¬ 
bility.  unfortunately,  in  the  past,  most  of  us  have  regarded 
training  in  statistics  largely  as  postgraduate  training  and 
relied  on  the  recruitment  students  from  nathanatics. 

Seme  efforts  on  recruitment  to  the  profession  are 
being  made.  The  not  very  active  Oammittee  of  Presidents 
of  Statistical  Societies  sponsors  the  reactivated  Visiting 
Lecturer  Rogram  in  Statistics  and  publication  of  the  bro¬ 
chure,  Car»«re  in  Statistioe.  The  Gonmittee  on  Minorities 
in  Statistics  and  the  Gcnmittee  on  Women  in  Statistics  mate 
some  special  recruitment  efforts.  Seme  Chapters  of  our  Asso¬ 
ciation  have  programs  to  stimulate  student  interest  in  sta¬ 
tistics.  Individual  aebninistrabors  of  departments  of  sta¬ 
tistics  actively  recruit  students  to  statistics  through 
program  brochures  and  sometimes  through  visits  to  colleges 
and  universities. 

We  must  do  more  as  an  association  and  as  Individual 
statisticians.  Reoenmendations  (ii)  to  (vi)  that  follow 
should  help: 


*The  National  Cbuncil  of  Teachers  of  Mathematics. 
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(ii)  A  greater  effort  muet  be  made  at  the  national  and 
chapter  teoete  to  create  an  amreneee  of  career  opportuni- 
tiee,  I  challenge  you  to  deoelop  new  uaye  of  doing  thie. 

(Hi)  Individual  graduate  progrme  in  etatietice  ehoidd 
be  more  aggreeeive  and  aetive  in  etudent  -recruitment, 

do)  Teaahere  of  etatietice  ehoidd  provide  better  in- 
eighte  to  etatietice  aa  a  ecience  in  introdueto-ry  eourBee, 
and  actively  eeek  proepeot-ive  etatietice  majore, 

(v)  Graduate  etudente  in  etatietice  muet  be  eought, 
not  only  among  undergraduate  mathematice  majore  but  from 
other  undergraduate  areae  euch  as  engineering,  the  phyeicdl 
eciencee,  biology  and  eoonomice, 

(vi)  Statieticiane  in  gaverrment  and  industry  should 
develop  progrcme  for  the  identification  and  support  of  cur¬ 
rently  employed  individudle  loith  intereet  in  and  the  oapa- 
oity  for  graduate  study  of  etatietice, 

The  demand  for  statisticians  continues.  Projections 
have  been  made  by  the  National  Science  Foundation  on  per¬ 
sonnel  needs  to  1990*.  The  study  indicates  that  the  supply 
of  scientists  will  be  adequate  except  that  there  will  be  two 
fields  with  large  deficits  of  people  with  bachelor's  and 
master's  degrees:  the  ocmputer  professions  and  statistics. 

In  areas  with  deficits,  inadequately  trained  people  are 
likely  to  be  hired.  Ws  must  develop  continuing  education 
programs  to  assist  these  enployees  to  become  ocnpetoit  mem¬ 
bers  of  our  profession,  contributors  rather  than  liabilities 
to  statistics. 


*See  Ametat  News,  Number  74,  ^il,  1981,  and  Science 
and  Engineering  Education  for  the  1880  *e  end  Beyond,  National 
Science  Fbundation,  Rjblication  80-78,  Washington,  D.C. 


15 


trainhc  in  strtistzcs 

A  conference  on  the  Iteaiching  of  Statistics  and  Sta¬ 
tistical  consulting  was  held  at  the  Ohio  State  Uilvecsity 
in  No^^eniier,  1980.  Olie  large  attendance,  the  pepers  pre¬ 
sented,  the  quality  of  the  participants,  and  discussions 
that  tock  pleice  indicate  the  very  great  interest  in  the  im¬ 
provement  of  training  in  statistics.  The  need  for  balance 
between  training  in  theory  and  applications  was  ai|4nasized 
as  UBS  the  need  to  prcvide  students  with  e9q)erienoe  in  the 
analysis  of  real  data  sets  and  in  statistical  consulting. 

A  proceedings  volune*  is  in  preparation  ctfti  reccnnended 
to  you. 

Departments  of  statistics  and  mathematical  statisti¬ 
cians  have  been  charged  with  being  too  theoretical,  divorced 
frcro  the  real  problems  of  statistics,  and  interested  only  in 
training  others  in  their  own  image  —  almost  a  process  of 
cloning.  Kish  stated: 

Our  academic  statisticians  have  been  nurtured 
in  a  fantasyland  that  they  mistock  for  nonnalcy. 
Departments  concentrated  cn  turning  out  aca¬ 
deme  Eh.D.  *8,  and  imported  others  to  fill 
the  hungry  pipelines. 

Out  this  is  too  harsh  and,  indeed,  as  X  have  noted,  Kish  saw 
the  role  of  statistics  in  the  foundations  of  the  philosophy 
of  scienoe.  The  pipelines  were  hungry  and  some  oonoen- 
tration  on  the  training  of  academic  statisticians  was  neces¬ 
sary  to  develop  the  training  facilities  necessary  for  the 
future.  Not  all  of  us  were  in  the  extreme  right  tail  of 


Ristagi,  J.  S.  and  Mblfe,  Douglas  (editors),  Prooaadih^e 
0f  Ohio  Stats  Onioansity  Confsrsnoa  on  th*  Ttaohing  of 
Statiatieo  and  StatiatiodL  Conoiiting ,  New  York:  Acadesdc 
Press,  anticipated  1981. 


16 


Qexxge  Box's  biraodal,  thin  in  the  middle,  distribution  of 

statisticians.  Box  (1979)  envisioned  a  scale  with  applied 

statisticicuis  on  the  left  and  theoreticed  statisticians 

on  the  right  and  suggested*. 

If,  alternatively,  we  aimed  at  a  central  tar¬ 
get,  then  %«e  might  achieve  a  single  unimodal 
distribution.  Ohis  would  still,  of  course, 
allow  diversity.  Mb  would  have  some  highly 
theoretical  people  in  one  tail  eund  some  highly 
applied  people  in  the  other.  But  the  majority, 
while  having  proper  theoretical  training, 
might  also  possess  ability  and  experience  in 
^jplying  what  they  knew  to  the  solutions  of 
scientific  problems. 

Uiiversity  departments  of  statistics  aune  beginning  to  tadce 
sight  on  Box's  central  target,  but  his  desired  unimodad 
distribution  may  be  achievable  only  aus  a  mixture  of  two 
or  more  distributicxs.  Present  departments  of  statistics 
seem  likely  to  contribute  a  distribution  of  statisticiauis 
better  located  than  before,  but  skewed  to  the  right,  prqp- 
erly  so  because  mar^  new  insights  are  needed  in  the  founda¬ 
tions  of  statisticad  inference.  Balamoe  will  be  axdiieved 
with  the  creation  and  merging  of  a  second  distribution  of 
statisticians  with  a  mode  close  to  that  of  the  first  but 
skewed  to  the  left. 

Ihe  development  of  the  right-skew  distribution  has 
received  the  most  attenti(Xi.  Uiiversities  have  done  a 
passable  job  in  the  past  in  training  statisticians  for  aca¬ 
demia,  industry,  and  some  positions  in  govemnent.  We  shall 
iKhieve  the  right-skew  distribution  if  the  following  recom¬ 
mendations  on  training  are  adopted: 


George  Box's  biinodal,  thin  in  the  middle,  distribution  of 

statisticians.  Beat  (1979)  envisioned  a  scale  with  apiilied 

statisticians  on  the  left  and  theoreticid  statisticifuis 

on  the  right  and  suggested: 

If,  alternatively,  we  aimed  at  a  central  t2u:~ 
get,  then  we  might  adiieve  a  single  unimodal 
distribution,  ihis  would  still,  of  course, 
allow  diversity.  Ne  would  have  sene  highly 
theoretical  people  in  one  tail  and  some  highly 
applied  people  in  the  other.  But  the  majority, 
while  having  proper  thecHretical  training, 
might  also  possess  ability  auid  experience  in 
^:^ying  what  they  knew  to  the  solutions  of 
scientific  problems. 

Uhiversity  departments  of  statistics  aure  beginning  to  take 
sight  on  Box's  central  target,  but  his  desired  unimodal 
distributi<xi  may  be  axdiievable  only  as  a  mixture  of  two 
or  more  distributions.  Present  departments  of  statistics 
seem  likely  to  contribute  a  distribution  of  statisticians 
better  located  than  before,  but  skewed  to  the  right,  prop¬ 
erly  so  because  many  new  insights  are  needed  in  the  founda¬ 
tions  of  statisticad  inference.  Balauioe  will  be  aKhieved 
with  the  creation  and  merging  of  a  second  distributiem  of 
statisticians  with  a  mode  close  to  that  of  the  first  but 
skewed  to  the  left. 

The  development  of  the  right-skew  distribution  ham 
received  the  most  attention,  universities  have  done  a 
passable  job  in  the  past  in  training  statisticiauB  for  aca¬ 
demia,  industry,  and  some  positions  in  govemnent.  Mb  shall 
aidiieve  the  right-skew  distribution  if  the  following  reocm- 
mendations  (xi  training  are  adopted: 
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(vii)  StatiatieianM  ahoidd  b»  trained  to  h*  eoimtiata. 

(viii)  Taaehora  of  atatietioe  ahotdd  inatHl  in  thair 
atudanta  on  inquiaitioa  aoiantifie  attituda  end  tha  eoneapt 
of  aoiantifie  intagrity* 

(ix)  Studanta  ahoidd  ba  oriantad  to  haeoma  profaa^- 
aiondLa  in  on  inportant  vietta  profaaaian. 

fx)  Training  progrma  ahoidd  eontain  a  raquirad 
oantrdL  eora  of  aound  thaoratieed  eouraaa  in  probedHity 
and  atatiatieed  infaranea, 

(xi)  Studanta  ahoidd  ha  motiaatad  toixtrda  eooparatioa 
raaaareh  through  aoma  training  in  an  area  of  appLioation 
of  atatiatiea  and  through  atatiatieed  eonaidting » 

(xii)  Student  akUla  in  eamunieation  ahoidd  ha 
atrangthaned  through  oonaietant  emphaaia  on  good  written 
and  or<d  praaantationa  in  elaaa  aaaignnente,  eminaret  and 
theaea* 

Let  me  elaborate  only  a  little.  Students  can  be  ori¬ 
ented  in  science  and  statistics  through  an  (^-ientation 
course  stressing  the  role  of  statistics  in  scientific 
inquiry  and  providing  some  history  of  the  development  of 
modem  statistics.  Further  orientation  results  fran  histori¬ 
cal  refermces  in  individual  courses,  exanfiles  set  by  in¬ 
structors,  and  peu±icipation  in  research  projects  while  in 
graduate  sdiool.  Students  require  a  strong  theoretical 
foundation  in  statistics  and  probability  in  order  to  under¬ 
stand  the  afjplicabili^  of  current  statistical  methodology, 
to  provide  a  bese  for  the  formulation  of  innovative  ap¬ 
proaches  to  new  applied  problems,  and  to  mderstand  future 
new  methodology  as  a  means  for  growth  in  the  discipline 
throuc^iout  their  caraers. 
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Returning  to  the  bimodad  distribution  of  statisticians, 
I  think  that  the  left-hand  mode  may  be  more  to  the  left  g£ 
the  desired  central  target  for  the  uninodad  distribution 
than  is  the  right-hand  mode.  Also,  the  desired  left-skew 
ccnponent  distribution  of  the  unimodal  mixture  of  distri- 
butims  ma^  be  more  difficult  to  develop  ^han  the  right-skew 
one  because  it  has  received  less  attention  and  iray  itself 
represent  a  mixture  of  several  po^JiatiotM.  Our  Section 
on  Statistical  Education  has  sp(»i&:. &'  a  r^rt*  on  the 
training  of  statisticians  for  industry.  I  would  like  to 
suggest  that  they  address  al'o  tlit'  issue  of  the  training  of 
statisticians  for  what  Margaret  Martin  has  cedled  statisti¬ 
cal  practice  in  bureaucracies,  perhaps  with  the  help  of 
other  interested  Sections  and  Subsections. 

Let  me  share  a  few  pcelimineuy  thoughts  with  you  cm 
the  issue.  The  problem  is  acute  and  divides  us.  We  hear 
ccnplaints  that  matheroatic2d  statisticicuis  use  languege  auid 
techniques  that  are  inoonpr^ensible  to  applied  statisti- 
cicins  and  that  the  <7 ovcmdL  of  the  Ameriean  StatietiodL 
Aeaooiation  is  too  theoretical  emd  unreadable.  The  cxm- 
plaints  are  unacceptable,  even  though  we  differ  cxdy  in  de¬ 
gree  in  our  reading  difficulties  and  euithors  could  make 
more  effort  to  oamnunicate.  Mathematics  is  the  languaige 
of  research  in  statisticB  and  we  must  inprove  our  skills 
in  this  basic  language. 


*''Fr^ring  Statisticians  for  Careers  in  Industry,  Report 
of  the  ASA  Section  on  Statistical  Education  Gcnmittee  on 
Training  of  Statisticians  for  Industry",  27m  Amrieem 
Statietieioat,  34,  65-75,  1980. 
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If  the  left-skewed  distribution  is  to  have  a  mode  near 
the  desired  target,  it  is  essential  that  applied  statisti¬ 
cians  also  have  basic  understanding  of  probability  and  sta> 
tistical  inference.  This  may  be  acocmplished  throu^  im¬ 
proved  training  of  students  of  applied  statistics  and 
through  programs  of  continuing  education  and  self-training 
for  those  already  in  the  profession.  It  is  not  cleeu:  that 
present  d^>artments  of  statistics  have  the  expertise  for 
the  necessary  training.  The  answer  may  be  in  the  develop¬ 
ment  of  interdisciplinary  programs  with  d^>artinents  of  eco¬ 
nomics,  demography,  sociology,  politiced  science  and  public 
health  in  which  the  department  of  statistics  provides  the 
reconnended  central  training  in  statistics  and  probability 
and  on  such  necessary  ccnponoits  of  the  programs  as  sampling 
theory. 

Ocntinuing  education  in  statistics  must  and  will  re¬ 
ceive  more  attrition  in  the  future.  In  February,  1981,  the 
ASA  Board  of  Directors  approved  a  position  for  a  full-time 
Director  of  Continuing  Education  and  an  appointment  was  made 
in  Jbne.  We  have  made  a  successful  start  with  short  courses 
on  specialized  topics  in  statistics  in  association  with  our 
annual  meetings  and  through  an  increasing  nunter  of  confer¬ 
ences  and  symposia  on  special  topics.  I  ceocnmend  that 

(xiii)  Priority  should  hs  gi»«n  to  short  eoursss 
to  prooids  training  in  basio  theory  for  those  tJho  hws 
not  had  the  opportunity  for  suoh  training  before,  oourses 
ranging  from  neesesary  mathematioe  for  statisties  through 
master's  IsDsl  probability  and  statisties* 
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Some  sudi  courses  stxxild  be  sponsored  by  the  ASA  in  paral¬ 
lel  vrith  our  present  annual  neeting  short  courses,  ihe  de¬ 
velopment  q£  other  courses  by  university  extension  programs 
should  be  encouraged. 

(xio)  Vg  ahouLd  develop  reading  lieta  in  preparation 
for  the  reeommended  short  oouraea  and  as  dLtematioea  to 
these  eouraest  we  should  help  mid-eareer  statietieiane  in 
eel  f- training . 

Ihe  discipline  of  statistics  will  be  strengthened 
and  nore  unified  if  all  of  us  learn  more  about  the  skills 
and  activities  of  statisticians  at  the  other  end  of  our 
bimodal  distribution.  It  c£m  become  unimodal  with  new 
training  efforts  and  mutual  respect. 


KESEARCH  IN  SraTlSTICS 

Ihe  relevance  of  its  research  to  problems  of  the  real 
vporld  affects  the  future  of  any  discipline.  If  real  sta¬ 
tistical  problems  are  not  addressed  by  statisticians,  so¬ 
lutions  will  be  attempted  by  others.  If  they  are  inept, 
serious  costs  could  arise,  public  policy  might  be  wrongly 
directed,  and  statistics  could  be  discredited.  If  they  are 
competent,  new  subdisciplines  may  arise  in  other  eureas 
leading  to  fractionalization  of  statistics. 

remarks  on  research  will  be  largely  directed  towards 
relevancy.  Ihis  does  not  mean  that  I  dismiss  research  on 
the  foundations  of  our  discipline  or  investigation  providing 
new  insights  on  properties  of  known  methodology  —  we  must 
value  both.  Some  exanples  of  perceived  problem  areas  will 
be  given,  but  I  shall  not  provide  a  list  of  research  topics, 
referring  you  instead  to  the  excellent  article  by  John  Tbtey 
(1954). 
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That  many  of  his  topics  are  still  pertinent  today  suggests 
that  he  possessed  considerable  insight  and  that  insufficient 
attention  has  been  given  to  some  of  his  ideas. 

J.  W.  Duncan  and  J.  Durbin  (1980)  described  the  oonnuni- 
cations  gap  between  theoreticians  and  pr£K±itioners  of  sta¬ 
tistics  as  a  "vicious  g^p"  and  went  on  to  says 

Theoreticians  tend  to  do  'desk  research*. 

They  often  draw  their  research  problems  from 
other  theoreticians'  research^  not  directly 
from  the  real  world.  Vtiile  the  academicians 
too  often  fail  to  enricdi  their  instruction 
and  research  with  real  life  pro'leros,  practi¬ 
tioners  do  not  fiozmulate  and  pre;^ent  their 
problems  to  those  theoreticieuis  who  have  the 
time,  the  know-how,  and  the  resources  to  solve 
them. 

P.  C.  Mahalanobis  regarded  mathematics  as  a  tool  of  statisti¬ 
cal  theory  and  real  problems  as  the  motivation  for  new  con¬ 
cepts: 


Rnre  mathematics  is  indispensable  for  sup¬ 
plying  rigorous  logical  foundations  and 
for  ei^oring  the  limits  and  refinanents 
of  statistic^  theory  but  has  never  given 
it  essentially  new  ccxKepts  or  tools.  New 
statisticad  oono^ts  and  methods  have  con¬ 
tinually  emerged  only  in  dealing  with 
observations  in  the  world  of  reality. 

Harold  Hotelling  (1940)  made  an  early  plea  for  the  recogni¬ 
tion  of  the  discipline  and  saw  statistical  consulting  as  a 
souroe  of  research  ideas. 

we  do  have  a  relevancy  problem  in  research  in  sta¬ 
tistics.  Vtiy  has  it  occurred?  It  is  easier  to  extend  or 
investigate  another  pccperty  of  a  known  statistical  metho¬ 
dology  than  to  generate  new  ideas.  Hesearch  statisticians 
have  become  increasingly  isolated  from  areas  of  application. 
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New  ccnputer-related  technologies  have  changed  data  ool- 
lecticHi  In  industrial  production.  Fhcult^  members  have 
been  £eK:ed  with  'pii)lish  or  perish'  policies  resulting  in 
a  stream  of  minor  papers  and  p^)er  splitting.  An  increasing 
number  of  specializations  in  statistics  has  created  specialty 
clubs  with  few  members  vho  review  and  accent  each  others 
papers  for  journals.  (Should  editors  select  both  a  specialist 
amd  a  generedist  as  reviewers?)  *030  mamy  applied  sta¬ 
tisticians  use  the  work-loaid  of  statistical  consulting  ais 
an  excuse  for  failure  to  do  research  aind  adso  fail  to  recog¬ 
nize  research  problems  or  to  pose  them  to  others. 

Frauik  WilooMon  was  a  Florida  State  itiiversity  fawailty 
member  from  1960  to  1965  after  a  distinguished  career  in 
both  statistics  avid  chemistry  in  reseauxh  and  develcpment. 

He  brought  with  him  an  arraor  of  problems  in  statistics 
that  he  had  encountered  in  his  applied  work  ard,  through 
his  enthusiasm,  soon  had  a  number  of  us  working  on  those 
problems.  Vfe  experienced  the  stimulation  that  can  be 
brought  to  research  in  statistics  from  statisticad  con¬ 
sulting  aud  problems  of  the  real  world.  Also,  I  consulted 
regularly  for  seme  yearn  with  Mavis  Carroll  aud  the  General 
Poods  Corporation  and  a  nunnber  of  papers  were  motivated 
by  this  consulting. 

Some  academic  statisticians  receive  sabbatical  leaves. 
Such  leaves  give  them  the  epportunity  to  gain  insight 
into  relevamt  research  in  statistics  if  taken  with  industry 


I 
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or  govemnent.  Industry  £uid  government  would  do  well  to 
coisider  a  system  of  leaves  for  their  enplcyees  in  statis¬ 
tics  to  give  than  the  opportunity  for  note  research  time 
on  problems  that  they  have  identified  and  to  interest  aca¬ 
demic  statisticians  in  them.  Exchange  and  fellowship  pco- 
grcms  could  assist  also  and  I  should  note  that  severed  fel¬ 
lowship  programs  with  govemnent  are  now  managed  by  the 
American  Statisticed  Association.  Any  systan  of  leaves  or 
exchanges  between  statisticians  in  a(^ied  work  and  academic 
statisticians  can  assist  research  in  statistics  and  nutued 
understanding . 

Ihe  following  reoamendations  seem  reasonable: 

(xo)  Aacdmie  etatiatieiaow  ahould  eonaidar  adbba- 
tiadl  leaoae  with  induatriaL  or  gooermentdL  groupa  in 
etatiatioa  for  the  reauLting  reaaareh  atvnULation> 

(xvij  Baaaareh  and  etudy  laaoaa  for  applied  etatiati- 
eiana  to  permit  tvne  for  reaearvh  and  interaction  with  the¬ 
oretical  etatiatioiana  ahould  be  deoeloped* 

(xvii)  Induatry  and  government  ahould  provide  more  eon- 
auLting  opportunitiea  for  academic  atatieticiane,  aince  bene- 
fite  would  accrue  not  only  from  the  ahort-tem  aolution  of 
atatiaticdl  probleme  but  dlao  from  the  aaaociated  long-term 
reeearoh  that  would  be  etimtlated* 

(xviii)  StatiatiadL  aoaietiea,  employera  of  applied 
atatiatiaiana,  and  miveraitiea  ahoidd  do  more  to  develop 
exchange  and  fetlowahip  progrma  in  atatiatica  to  promote 
reaeareh,  mutual  unde-rataniing,  and  improved  profeaaionei 
quad  ifioationa . 
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there  are  other  ways  to  stimulate  statistical  research 
on  relevant  problems.  Pe^rs  on  unsolved  problems  in  speci¬ 
fic  areas  of  ^iplication  could  be  solicited  for  national 
and  regioncd  meetings  and  possible  publication  in  statisti¬ 
cal  journals.  Duncan  and  Durbin  suggest  that  journals  have 
a  section  on  practical  problems  faced  by  practitioners. 

Just  as  others  have  recatmended  the  development  of  data 
banks,  this  leads  to  the  reocnnendation  that 

(xix)  A  problem  hark  in  etatietiae  should  be  developed^ 
possibly  with  the  aasistanae  of  the  Sections  of  the  Amriean 
StatietiedL  Assoeiation, 

Let  me  turn  briefly  from  the  relevance  of  research 
in  statistics  to  the  research  itself.  On  the  foundations 
of  statistical  inference,  we  cxsntinue  to  have  diversity  of 
opinions  and  doubts  as  to  Icsgical  validities.  Fbr  exanple, 
my  cx}llecigue,  D.  Basu  (1980),  concludes  Utat  the  Fisher 
reuidomization  test  is  not  logically  viable.  Oontrcversies 
related  to  Be^sian  inference  and  classical  inference  con¬ 
tinue  to  exist.  Ihey  need  to  be  resolved  constructively,  per¬ 
haps  thraigh  a  generalized  theory  that  may  include  both. 

George  Box  (1980)  has  made  an  initial  effort  at  reconcili¬ 
ation.  More  cxxsideration  should  be  given  bo  the  use  of  new 
concepts  of  inference  in  applications.  An  ex2mple  is  the 
work  of  Bruce  Hoadley  (1981)  on  a  new  Btryesian  approach  to 
use  of  empirical  Bayes  methods  in  a  cjuality  measurement  plan. 
Much  needs  to  be  dche  on  the  focmdations  of  statistical  in¬ 
ference.  Cooperative  effort,  not  controversy,  will  assist. 


Let  me  cxxiclude  my  thoughts  on  research  in  statistics 
with  some  questions  that  may  eiffect  reseeurch.  I  have  empha¬ 
sized  statistics  as  a  science  and  its  role  in  scia:>oe,  eis 
mcuny  statisticians  tend  to  do,  juid  only  mentioned  the  role 
of  statistics  in  soci2d  policy  that  should  include  business 
decisions  as  well  as  govermental  ones.  Statisticians  tend 
to  think  of  the  design  and  anedysis  of  an  experiment  as  an 
entity  in  itself  and  not  as  a  step  in  an  iterative  scienti¬ 
fic  process.  Does  this  affect  our  views  on  statistical  infer¬ 
ence?  Scientific  method  should  include  the  eiq>loration  of 
data  frcm  an  experiment  for  insights  that  can  lead  to  new  in¬ 
vestigations.  Does  this  affect  our  views  on  d^>endent  sta¬ 
tistical  analyses  and  problems  of  multiplicities  of  £inalyses? 
VAiy  has  there  been  so  much  emphasis  on  diffuse  priors  in 
Bayesian  inference  and  why  have  the  ocno^ts  of  decision 
theory  been  applied  more  to  laxperties  of  estimators  auid 
meaui  square  error  losses  than  to  policy  decisions?  Is  it 
sin^y  because  priors  auid  loss  functions  aure  difficult  to 
define  and  required  information  is  difficult  to  obtain  and 
likely  to  be  boo  subjective  in  real  applications?  Have  ve 
subverted  these  procedures  from  their  intended  purposes? 

Have  we  failed  to  understand  that  experimentation  and  sta¬ 
tistical  analyses  only  contribute  part  of  the  information 
that  goes  into  decision  making?  Do  current  emphases  on  ex¬ 
ploratory  data  analysis  and  robust  estimation  suggest  that 
we  should  be  giving  more  attention  to  good  data  collection? 
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THE  UNIFlCmCN  GF  STATISTICS 

Within  the  hunem  caoe,  groups  focn  through  ocniiDn  ori¬ 
gins  or  interests.  Perhe^  it  is  indicative  of  man's  inse¬ 
curity  that  these  groups  attempt  to  enhance  their  welfare 
through  establishment  of  superiority  over'  ocnpetitive  groups 
and  a  sense  of  elitism.  Mich  of  the  trouble  in  the  world 
originates  in  this  way.  lO  a  limited  degree  it  even  happens 
in  statistics.  Ihe  belief  that  there  are  widening  gaps  be¬ 
tween  various  and  diverse  categories  of  statisticians  has 
led  to  concern  for  the  future  of  the  discipline. 

Vfe  seek  the  welfare  of  the  broad  group  of  individuads 
labelled  statistician  and  believe  that  this  cem  best  be 
achieved  through  unificatiexi  of  the  various  categories  of 
statisticians  through  establishment  and  support  of  camon 
interests  in  preservation  of  the  discipline.  Wb  support 
the  other  sciences  and  we  are  not  reocnnending  elitism,  al- 
though  we  do  have  a  ocmmon  sense  of  pride  in  the  acccnplish- 
ments  of  statistics. 

The  International  Statistical  Institute  has  addressed 
the  unification  of  statistics  through  the  reports  of  its 
Oamroittee  on  the  Integration  of  Statistics  and  its  Oomnit- 
tee  on  Future  Directions,  the  first  referenced  to  Duncan  and 
Durbin  and  the  second  presented  to  the  ISI  General  Assembly 
at  its  ATxiA  Session  in  Manila*.  The  American  Statistical 


*R8port  of  the  Intemationci  StatiatiedL  Institute 
Committee  on  future  Dineotionet  October,  1979,  International 
Statistical  institute.  The  Hague,  Netherlands. 
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Association  has  been  aware  of  the  problem  also,  but  has 
approached  it  less  directly,  but  perhaps  more  constructively, 
in  its  report*  of  a  conference  on  the  treuisfer  of  ifletho^ 
dology  between  acerlendc  and  goverment  statisticians.  Ihe 
rqx>rt  that  I  cited  earlier  on  preparing  statisticians  for 
careers  in  industry  contributes  also  to  ocnnunication  between 
two  categories  of  statisticians.  It  does  seem  that  statis¬ 
tical  societies  provide  the  major  vehicle  for  unifying  sta¬ 
tistics  and  for  strengthening  the  future  of  statistics  as  a 
discipline. 

Our  several  statistical  societies  with  overleaping 
menbershlps  have  developed  to  meet  specied  interests. 

Ihey  serve  the  discipline,  its  members,  and  society  as 
they  contribute  new  methodology  to  statistics.  They  con¬ 
tribute  to  the  fractionation  of  statistics  as  they  seek 
identity  and  fail  txj  cooperate  on  issues  of  consequence 
to  the  whole  discipline.  Some  years  ago,  the  Ocninittee 
of  Presidents  of  Statistical  Societies  (OQPSS)  was  formed 
to  facilitate  joint  activities.  CX3PSS  has  sponsored  the 
Visiting  Lecturer  ftogram  in  Statistics,  some  joint  pii>li- 
cations,  and  some  special  lectures.  OOPSS  has,  however, 
been  weak  and  we  support  the  efforts  of  John  Flueck,  the 
present  Chairman  of  OCFSS,  towards  its  revitalization.  Ohe 
Constitution  of  the  American  Statistical  Association  provides 
for  cooperating  or  associated  societies.  I  have  two  recom- 
mendationBi 


*Baport  on  iim  Amrioan  StatiotiootL  Attoeiation 
Confaronoo  on  Tneoiafar  of  l%^»dology  BaUmon  Aoedmio 
and  aooarmant  Statiatioicna,  March,  1978,  American 
Statistical  Association,  ftahington,  D.C. 
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fxx)  Aeeoeiated  or  cooperating  eoeietiee  ahoutd  be 
eneouraged  to  cooperate  wil^  Sections  of  the  ASA  in  the 
development  of  prograne  for  regional  and  anmidl  meetings, 
in  publications,  and  generally  in  support  of  common  in¬ 
terests. 

fxxi)  Associated  or  cooperating  societies  that  have 
no  epeaidl  alignment  with  a  Section  of  the  ASA  ehotdd  be 
encouraged  to  contribute  to  the  prograne  of  our  meetings 
and  in  such  other  ways  as  result  in  mutual  benefit. 

Reciprocad  participation  should  follow. 

The  Eastern  and  Western  North  American  Regions  of 
the  Biometric  Society  ccxsperate  with  our  Bicmetric  and 
Bio(4ianiiaoeuti(al  Secticxis  and  provide  a  model  for  ity  first 
reoonnendation.  It  is  my  hope  that  the  Institute  of  Mathe¬ 
matical  Statistics  may  provide  an  example  of  the  second.  Per¬ 
haps  Regions  of  IMS  will  arrancfe  sessions  on  the  theory  of 
statistics  at  our  Annual  Meeting  in  those  yeeos  when  we  do 
not  meet  together,  thus  filling  a  serious  void  in  our  program. 

William  G.  Oochran  (1954)  spoke  cxi  the  structure  of  the 
American  Statistical  Association  following  sane  experience 
with  the  new  Oonstitution  of  1948.  The  1946  Constitution 
encouraged  the  formation  of  Sections  and  emphasized  associated 
societies.  It  is  interesting  that  Oochran  noted  plans  for 
the  formation  of  a  fifth  secticxt,  the  Secticxi  on  Statistics 
in  the  Fhysfoal  and  Qigineering  Sciences,  a  membership 
approaching  5,000  (now  nearly  15,000),  and  saw  the  Asso¬ 
ciation  as  a  voluntary,  scientific  one.  In  1981,  we  have 
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eight  Sections  and  two  Subeecticnis,  we  have  increased  the 
nunber  and  variety  of  our  publications »  and  we  should  see 
our  Association  clearly  as  both  a  scientific  and  a  pcofes- 
sional  one. 

Our  Sections  and  our  publications  are  major  souroes 
of  our  strength.  Sections  provide  means  of  association 
and  intellectual  exchange  with  others  with  similar  inter¬ 
ests  in  statistics.  Sections  assure  members  of  sessions 
at  meetings  ibere  new  ideas  on  topics  in  their  area  of 
specialization  are  presented.  On  occasion,  some  Sections 
sponsor  special  conferences  on  special  topics.  More  of 
this  should  be  dons.  Secticms  cooperate  with  associated 
societies  and,  from  time  to  time,  respond  to  public  issues 
involving  statistics  or  persuade  the  Association  to  do  so. 

Our  Sections  could  also  become  a  source  of  future 
weakness  if  their  sucoessful  development  leads  to  the  forma¬ 
tion  of  sepaurate  societies.  Ohe  more  speciadized  joumads 
tend  to  be  associated  with  the  activities  of  separate 
sections  —  the  planned  new  Joumci  of  Bueineee  and 
Eaonmia  Statietioa  was  proposed  by  the  corresponding 
Section.  Hie  success  of  the  Association  has  led  to  large 
Annual  Meetings  with  oompetitive,  concurrent  sessions. 

Hiis  has  yielded  ocnplaints  from  members  who  seem  neither 
to  wish  to  exercise  selectivity  nor  to  recognize  the  stimu¬ 
lation  possible  frcm  across-secf:ion  interchanges  of  ideas. 
Hiere  have  been  suggestions  that  Sections  hold  separate  an¬ 
nual  meetings,  a  very  bad  idea  in  my  view  and  a  threat  to 
unity.  must  work  to  preserve  our  present  unity  and  to 
the  further  unification  of  statistics  t 


30 


(xxii)  Boery  effort  ehotdd  be  made  to  mprooe  the 
ASA  AnnudL  Meeting* ^  redueing  eeeeion  eampetition  through 
good  eohedULingt  the  uee  of  poeter  eeeeionet  and  perhape 
experimentation  laitk  video  topee,  but  preeerving  the  righte 
of  membere  to  preeent  oontributed  papere, 

(xxiiij  Beeauee  of  the  eiae  of  the  ASA  AnnudL  Meeting, 
Seetione  ehouLd  not  ooneider  eeparate  annual  meetinge  but 
rather  meet  meeroed  neede  of  their  membere  through  their 
om  epeeioL  meetinge,  meetinge  with  aeeoeiated  eoeietiee, 
and  topie-oriented  oanfereneee, 

(xxii)  Ihr  Journal  of  the  Ameriean  StatietiedL  Aeeo- 
oiation  ehotdd  remain  our  preetige  journal,  retaining  the 
goal  of  publishing  the  very  beet  artielee  on  the  theory, 
methods,  and  diverse  applieatione  of  etatietiee, 

(xxo)  Other  joumdle  of  the  Aeeooiation,  dedioated 
to  more  epeoidliMed  interests  in  etatietiee,  ehovdd  remain 
open  to  eontrUmtione  from  dll  and  be  eubjeat  to  publican 
tion  poliaiee  eetctlished  by  the  ASA  Board  of  Direotore, 

The  Merican  Statistical  Association  has  always  been 
interested  in  data  collection  in  govemnent,  beginning  at 
least  as  early  as  1844  —  Brad^  (1981).  This  interest  has 
broadened  through  the  years  to  review  of  the  statistical 


*H.  0.  Hartley,  in  what  was  one  of  the  last  of  his 
many  contributions  to  the  ASA,  prepared  an  informal  re¬ 
port  with  reootsnendations  for  the  incrovement  of  the  Annual 
Meeting,  which  is  now  in  the  hands  of  the  Ocnmittee  on 
Meeting. 
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adequacy  of  major  research  studies,  govemnental  organiza¬ 
tion  and  use  of  statistics,  and  aqpfpointnents  to  senior 
govemnental  positions  in  statistics.  Fran  time  to  time, 
the  ASA  has  responded  to  public  use  or  misuse  of  statistics 
and  arranged  for  testimony  before  Congressional  ocmnittees. 
Ihe  American  Statistical  Association  is  the  only  society 
with  sufficiently  broad  interests  and  broad  membership  to 
enable  it  to  speak  for  the  discipline  and  exert  influence 
on  public  policy.  The  future  unity  of  the  ASA  is  most  im¬ 
portant  to  the  future  of  statistics  in  America. 


OONCLUDCC  RQ>iABKS 

I  Shall  not  conclude  with  a  detailed  sunmary.  1  have 
discussed  statistics  as  a  discipline,  how  others  see  it, 
and  seme  of  our  contributions.  I  have  no  fears  for  the 
future  of  statistics  as  a  discipline  if  we  retain  our  enthu¬ 
siasms  for  the  svbject,  continue  to  %«ork  together,  and 
close  the  gi^  that  emerge  from  time  to  time  between  cate¬ 
gories  of  statisticians.  We  must  exert  more  effort  to  at¬ 
tracting  good  young  people  to  the  profession,  the  improvement 
of  training  with  new  continuing  education  programs,  and  re- 

f 

search  on  both  problans  of  the  real  world  and  the  founda¬ 
tions  of  statistical  inference.  The  American  Statistical 

Association  must  provide  much  of  the  leadership  and  this  I 

S 
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will  cxxur  through  the  ideas,  leadership  and  service  of  its 
members.  I  hope  that  Sections,  Chapters  and  Gcmmittees  of 
the  itericcUi  Statistical  ^tesociation  will  consider  recon- 
mendations  and  act  on  those  with  merit. 

At  one  time  the  Florida  State  university  had  a  last 
Lecture  Series.  Ihe  idea  was  that  one  should  peiss  on 
those  important  words  of  wisdom  that  one  would  wish  to 
trauisnit  if,  indeed,  it  were  c»e's  last  lecture.  I  did 
not  follow  that  approach,  but,  instead,  have  attempted 
to  share  some  thoughts  that  may  benefit  statistics  and 
our  Association.  I  may  have  followed  the  stated  pleo^  of 
Sir  daus  Moser  (1980)  who,  in  the  introduction  to  his 
Presidential  Address  to  the  Royal  Statistical  Society, 
said  that  he  would  exercise  the  {xrivilege  of  I^residents 
and  unburden  himself  of  opinions  and  prejudices,  in  edl 
of  this,  I  have  bcxnrawed  from  the  ideas  of  others  and 
added  but  a  few  of  my  own. 

Baddy  is  rqorted  to  heve  said  at  his  hanging  that  it 
was  ronadcable  how  the  thought  of  it  tended  to  concentrate 
the  mind.  I  hcpe  that  the  thought  of  this  speech  haA  a 
similar  effect  on  my  mind  and  that  I  have  not  inspired  a 
lynching. 

Let  me  thank  the  Officers,  Board,  and  members  of  the 
Anerican  Statistical  Association  for  their  support.  The 
often  mentioned,  dedicated  efforts  of  Fred  Leone,  Bd  Bisgyer, 
jean  anith  and  the  Washington  office  staff  naloe  the  American 
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Statistical  Associati(»i  what  it  is  today.  I  wish  to  thank 
particularly  our  Past  President  and  Chairman,  Margaret  E. 
Martin,  for  her  staunch  support  2uid  willingness  to  pinch- 
hit  for  me  from  time  to  time  —  she  is  a  very  great  person. 
Finally,  I  am  enjoying  being  your  President  this  year  and 
appreciate  yDur  oonfidenoe. 
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